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(57) Abstract: Interference can be 
eliminated without increasing the 
amount of decoding calculation so 
much if the output of the interim 
result of the repeat decoding of 
a turbo code or an SCCC and the 
output of the likelihood information 
during the repeat decoding arc 
effectively used. Decodings of 
mutually interfering turbo codes 
and SCCC blocks are parallel 
carried out, and the decoding of 
another block is made to reflect 
the decoded data and likelihood 
information produced as an interim 
result of the decodings of the turbo 
codes and SCCCs, thereby carrying 
out the repeat decoding. 



WIPS PIView 3.3.2.0 











d9) aee!^*sia(KFi) 






(12) g^H^olSS(A) 




(51) Int. CI. 


en) ^H&m 


^2002-0064331 


H03M 1 3/23 


(43) S^H^XJ 


2002^08^07^ 



10-2002-7007198 
2002t3 06^05^ 
2002t306U05^ 
PCT/JP2000/08677 
2000^12^07^ 
WO 2001/43292 
2001 £06B1 4ii 

ep su^6H: 2^e £ |ok spioii, ^gj, gyaia, ^iaiei, h^^, s^, om&^, oieaoK m& 

¥ = 3, 5U3, U|g^£, S = E!gH£, A|0|^£-|>i, E1CH3I 

JP-P- 1999-00348073 1 999£ 1 2U079J SJeUP) 



(7D ssiei 










000-000 




sj^ £ait»ai onfli^q? u^oiaim 22^ 2212 


(72) ^SXI 










aS739-00258ISA|Dta8|3hA|8|SA|DUIAWI5ffi8-12-19-01|OI201 


(74) CHBiei 








(77) 6IA*g? 




(54) 


23 



SAIIA1 



^IfiMOF- 

sie. ejayioiu axil ncu ssf e, a x\m mttou am ^as s^e tsi oi^n °ia. ^sai. ss& §a§ n^, 2sgs § 
<yg bspi ^is^ej m^m sisas ao. 3 sohai. §§ Jis^ axis 01 s mti^ as s^oiiah 2si b 

£]g Sm^QI 2iOH AH B31BB 21*01 a. 

E1M ¥5b, SO (Ml Li XI S 2Si CilOl BH §^11 3i 61 ^}|3°J 2f? §§ ¥SS, 51 e ^g*3 SIP. 01 3| 

QXlii 0t§ S^2| SOtOII/H X\M\Q\ ^^o^A-i xHgH 3rs£0| kP. 

Elf, Ol&^XIS ^ AIICH 015 Btt g**!2| 5^2§ £101 CDMA(¥s Q@ 3^: Code Division Multiple Access) 3l^0l|Aife 
Oil E3>£h Al^gj£] g^OI 8IB£DI (HS0II. 3 Zl^g JHZmfe 2H*£|fe 451 «»fc 3l£0ID. 

Ei£ ¥Sb 1993^011 Btlg AHSg 2?H(^S 3 0|#)2| 5^1 ¥SI StJmOj ^SLKC.Berrou 2|. "Near Shannon Limit 

error-correcting coding: Turbo codes", Proceedings of ICF93, S£^ "Near Optimum error-correcting coding: Turbo codes", IEEE Transacti 
ons on Communications, Vol.44, no. 10, 1996). ¥s°j ^5 HI §011 AH ^ 01 2^H°J ¥s2J ^Si £xf BM*mOI 

Ml, 2#M MOj ycte ^§01 2iD. OPI/Hfe, EiS ¥S:»m ^3L}|2j ^gJOII CH8}0| ZfE+SI ^^P. &AIISW1. 01 A^ 2J, r Sha 

nnon B31IS2I "parallel concatenated(Turbo) coding", "Turbo(iterative) decoding"^ 3 , SXI §S mtl Qs\ IT98-510IU 

, J.Hagenauer "Iterative Decodingof Binary Block and Convolutional Codes", IEEE Transactions on Information Theory, Vol.42, No. 2, 1996 

. mm S3b^a. 

EHS ¥S°J ¥S^|g £ 10011, ^S^|2| M^g £ 11011 EAIBO. 23H21 XH^H^ Slf^ ¥1^1(1, 2)(Recursive Systematic Convolutio 
nal Code Encoder: RSCO^I Si^ bHx|£|Di, 3 AhOLOfll ei EH £|tH(3)5^ ^xl@ 2^o^ gcH 2iQ. §jeH£J §S dl^ x# 2JE|B|^(XHHH 
^)S|04 ^OHXI^ ^1^01 £ o^U°J ^S^l(2)0|| S^3CL 01^1 AH. XH ^ 2i¥a ¥S^I°I ¥^s}§0| 1/201 £112 §S HI 

e XCHI C«m01 W2| ¥5)1(1, 2)^¥E1 ^OH2 HH SH £1 UIM Y1.Y2B ¥^15101, ¥ssf§ 1/32] ¥S^I ^CHSJP. 

£ 110j| EAIolfe ^S^IOIIAH^ ^S^l(4)0il 2]6H XIII 55| ¥S21 ^ii ^0J|, 01 ^m. e»EH£lbH(5)M S5H ^S)|(6)0]| 

HI 2 &mm& ¥S°J ^Si ^&CI. 0| lit ojEH£|LH(7)e SSH ^S3I(4)0II 9\oW XIII S2| ^M^^ «s°J ^51 

XHxh BffD. 0121 ^01 y^SIOi ^11 B»£SiW AH AH 61 <y£l£^l ^sSlOj 2^)1- £±*}Q. 

E1M ¥S°] £§0il ISoHXI^ ¥S2J ^SOilAH^, C|gB21 ^s0j| 0|g8P| 5\mM 2S§ §M§ ¥^l^ ^3^1- 

ED. RSCC101I OieSlfe ^S?|(4)fe ^^J ^MOi! SNR(Signal to Noise Ratio) Oil UI^IS} J^xlg ¥01^ 5(Lc y)3f 2J¥ §S)(likel 

ihood information)^ EJ^2S 813, CH4= ^ L(u)2f CI^SI 4£?|0|| aggb 21 ¥ §2 Le(u)g MfiCI. 



(21) m^s. 

(22) e^SJXI 
Si^^ XII^^XI 
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(86) ^X)l^^e?i^XI 

(87) ^Xil^^HSiS 
(87) ^57HttXF 
(81) Xl§^ 
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grsoi sixie>. opi/dfe mapoii cuskw gg&p. 



MAP(Maximum A Posteriori Probability: £|CH Ai^ mm) 4^ £Js. 31^ yJ\ XII §9 521 orOllAI 2f §S £JM ukCHI 2*3104 P(uk)S sJCH 

S Sib ukg il 21- si AH ?S^b 5101 P. 01-1 ^6H, LLR(Log Likelihood Ratio: ^£d| L(uk))§ 018^ 4**r*i 1^ SOI =?mQ. 



4*Sf4 1 



= log 



= log 



P(uk = +ijy) 
P{*k = -i|y) 

(i 1 ,-l,i > ),«k=+l 



j>(*fc-i , ** , y ) = p(a*-i. y, <*) • j>(** , y* In-i) • p(y,-> * \*u ) 

= j>C**-i, yi<*) • P(nl*A-t) y*l**-i, **) * p(yj>*l**) 

2£ SrCf. on-, (Sim )=P(s k _ 1 , y j<k )b k-12| A|S0j|Ai°j S|M £1 ^li £3| #EHS^E| XH^^o^ ^oiCH, Ms k )=P(y j>k |s k 

)b e^oMI k°J A|gOilAH£i s k £J ^EH^VE-j 320ICK Sft, y k (s k _ 1 

, s k )b k-1 AIS2I &EH Sh-i ^Ei k AIS2J #EH s k ^ SOimb ^f£, BDI 4^^ 23r SP. 

^Al 2 

4,§|ai 2b. o^| 4^*] 30il ojoH 
4=^ 3 

7a(*a-i. *h) = exp ^n*(i e (u A ) + LcVi) + ^tf**] 

a k (s k ) * 3 k (s k )b SPI 4==^ 4, 4==^ 501! 9\dW 2|2t XHTI^og zpgigch 
4^4 4 

= ]C^(**-ii'*) aa «-i(**-i) 

^ShAI 5 

A-i(*fc-l) = 537fc(**-i.*Jk)'A(**) 



oim^ oisskh. cH4 

4-S,^ 6 



^£bl L(u k )b, 6PI 6011 21oH 



L(ti fc ) = log 



5+ 

. E°*-i^-i)-7*(»*-h^)- A(*a) 

\5- y 



0151 /H. 
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5+ 



u k =iei a^iie uehjiii. 



s- 



£E&. USHJ 55! Si^a ¥S ^S3|0II $<M£Jb 2I¥ ^£ §S L e (u k )b 01 CH4^ ^£01 L(u k )< 
01 a* S3 1 Oil gJSiS 2J¥ ^£ §S L e (u k m HW/H 
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i i 

&J\ EiS ¥£:>l^ 2DW2\ = £ ¥S?I(1, 2)M eJEHBIfcH(3)g gSH Si?i2? 0|g8fe 2tO|2tX|°h £ 12011 tt\ 

2r II 01 2^HSJ 5^ ¥S^I(1, 2)M ^l^^o^ OlgoFfe ii ¥s(Serial Concatenation of Interleaved Codes: SCCC 

)E 0h£.OH|2| £f| §§ ¥S^ §a. EE eh £ 12011^ 5?! &M^£ ¥s2|(1)2J o^*2J S^/^M £«PI P/S2I °]EJdlttU3) Ah0| CHI gxH 
puncture) P§ ^xl6K* HIM g£| Sl¥e M|y&°SAM 2] ¥s(outer code) ¥S:>I£| til ^£ja. 

2§ ¥^°J ^ D}§01|A-t£, £ 13011 £A|§! b>2* 1*01, ¥^°J mm. 3[gJ3| Dr&^XjS, 2JH2J ?iM¥£ ¥<l>°} 

# 2£J^! 2 ^sPKsoft-input soft-output decoder)^ 0|gmOf, £X\ £}sj£j ^3*2! ^£ §S-| 01 §61-2 At &}^6^0t ^Sf ^ 

it^^Mi 4 s 5iCh m^. ¥5^!^ 9fe 5^ ¥^I(1)(E 12)2} LH¥s(inner-code) ¥1^1^ Elfe gjgf 

a ¥2^l(2)b a§ £3 gjM¥d ¥S^IS SH£ SQ. SCCCOil CH& Sergio Benedetto 21. "Serial Concatenation of Interleaved Co 

des: Performance Analisis, Design, and Iterative Decoding", IEEE Transactions on Information Theory, Vol.44, No. 5, May 1998.011 2|XH£| 
CH 91Q. 

peoii, cdma ai^s°i ?}&m mi\®t= ih^&ou am cdma ai±92i am ^ei e.^e wiTisfb z.^ aid 

£1 Oil CHSHAHfe SfS 0\\m SB, Y.CYoon 21, "A Spread-Spectrum Multiaccess System with Cochannel Interference Cane 

cellation for Multipath Fading Channels", IEEE Journal on Selected Areas in Communications, Vol.1 1, No. 7, Sept. 1993. 

k ^gj ^m^^ ¥s &m am#o\ sib 4^ iin 4^s*s>a a§°j 4^ 701 act. 
K«)*n(*) + £. fc (t-n) 

fc=l 

0| OH, S, (t)8 4=£]8FBH2 8^ AtS»0||3|| SiCHAH^, s k (t)(k*1)fe OH §>J ^slAI^JCK ID/^AH, 8PI 8 Oil EA|» 

bhSf SOI. Sl (t)2| 4^}|^ s k (t)(k=M)£ SAIOil ^58r2, ^Hi £jm rs k (t)ff ^£8^01 £iS^¥Ei ai^oj Z}^ ^gf BI?I»Q 



r W - 5>*(* - = - n) + n(<) + £(<) 

B. B*=A| ^AHI etJr^XI^ &OI OH ¥011, 3gXI 3^0il = 2»(e(t)2| »)• &SAI3I31I §a. 0I2£ m^ QI0|E|°| &§! S^U t 

k 2| ^§ £x r 0H 2J8H ttg&Ct. 2id ?H#e Sff dS5¥E-| QI0IEHM 0|g^o SW ^jj|2| OH ¥ Oil, ^^UI ^4^sJ S 

Ai AH 81 o]Dh ^i^oj s^eoi X-imflOi 501 ^IPi^a. OI5ie AH^M^^S ^El ^EilOiXI ?h ^ SH (subtract type multi-stage ca 
ncelier)£r &Cf. 

gSti^ 2# ¥S2J XHBI2I 2}£ HIX°| xHdl §g [tf^rji^ ^oHSa. 3 OH ¥ Oil, 2.^ Xll^ XHBim g^38fS Hl» 

i^rs& s§°s ^^goi ^^2j ^mm 3±wmsza. 

EEth, Slf^ ¥5 §§ ¥5^ 0|g& S^Oil^ ^m. SiaPr ^SSPI [CH¥0il gEI ^EilOUIHJ Z}^ Xil>i£fSj g&g S^orUH ^ 

& fe h S^ ¥HISg 6H 4:8^1 ¥10HAH 0I^Oi2 32^, §§ ¥s°J xi£|2* 2.^ X1l>i2i XHBIM 2>E+& =A|0il 

^ si £^ 2t¥^ ¥i m^j\m M^o\^ 2!i mo. 

^ &?|& ^8^1 ¥|6HAH =?&m &S=Q. 

S ^921 HI1 fiXlb ^i¥^ ¥msf XH^IM l^8h¥ HM &m^& ¥^^I2I HI2 ¥S^IS, SSI0II ^|s8K)1 G|0|Ej2J XHbH 

« i»e 1^8^ ejEiaims mm <gm m^m 2s at^ ¥m^ioii °i6H, ^isi ¥ssf xne.it}- ¥^si ^js£i 

(Mif 4-^8^ 4=<y Sx|2| 33 ¥1 ^s^|0|| 9iO\A-\, 2B§ xHdIOil °JSH s t g ^ £ 0 |g8^01 

4=<y ^Jsl ^mof^l, ds2f sgg o £ g^8Fb aa§ xH&IM l^8^ Sa§ ^s¥2|, ^s¥0||Ai 

^SOil CUshOi 33 ¥^^121- ^^Sh ¥SSf xtE-IM ^6 r H, ¥Ss| £JSl£J ^^ilS ^^8fe 2§ 3I¥^ 

¥M¥2l, 3S 3I¥^ ¥Sst¥0ilAH ¥Ssl >Js2J ^fl|^¥Et ^m£J ^Xlie ^^8^ cJ^ ^Xil¥g, ¥b|§^ mm. ¥5 

¥1 m^. ^xloFH, ^ai Aig ^^|¥0ilAH ^oH£!, °J^ofX| 5rfe ^>il ^¥Ei£J ££J a]s2J ^fl|0i| ^|£8^ ^SHXIfe <M 

§1 4=cJ t!t£¥9 fll>iorfe: ^3 i?i¥i ¥b|8^, Z}^ i>l¥S¥Q S^6^ ^ime ^S¥0ilAH xH £18101 § 

M (Mil ^#6rfe 51 l§2? 8 r fe 9§ SM^c5 ¥1 ^m^lOii SIQ. 

g ^§2J »|2 fill^ ¥lfil Xidlg S8^ X1I1 SI^ ¥s^|2f »I2 &I¥^ ¥l^li,^§ f^OII D\^mO\ Q|0|Et2| XH OH 

m IS 8^ ^EiaitHM S6H Si £fe ^IIS 3S Slfd ¥S^I0il HJSH, §S cJsg ?jS¥<lf ¥Ssl xidleh HH^EI cjsM 

Dm ¥^sl MS2I ^ci ^cJorfe SX|2j 3S &M^^ ¥5 ^S^IOil 2iCH AH, a^lEI 2&§ mm. xi £l Oil °|SHAH =Ig 

¥£ §Si OlgoK^ 4^cJ ^St ^S8H2, 3 ^1, □ ^JsHJ sga o £ g a ^ cJS2f EH EM EJ ¥§ ?IIS ^£ §S 

S ^^§r^ SB§ XH&IM m\£z ^S¥2f, ^S¥0ilAi &§g} §S <mso|| CH8 r (* 3S ¥S^|2| 3 

if^ ¥SSf xi£ie ¥Ssl >Js°J ^fll^ ^^Sffe 23 ¥l£}¥2l, 23 Slf^ ¥S£f¥0UH ¥ 

SSt tim.9\ ^HI^¥E1 ^s°| sj||g Akj/H8rfer ^cJ <^]S ^Hl¥2|, ¥S §M1 0|g8F 
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01, ¥ssi 6is°j £b $6i <ys 

21 ^ HI Oil DimOl ^gxll ¥Oimfe 3^x| ?01¥i. ^blel ^14- gx|o*3. 3>hgx| ¥01 ¥011 AH ¥oH£l, 4*6Jg sj^SUI 

Sfe $61^21 $61 61 S2J ^ HI Oil 3|£6K)I ^oHXIb: ^fi 4=61 61S^¥E1 Hl^ohfe 2>g Hl>l¥g ?b|o>0J. 2>g Hi:>l¥^¥El 
9b 4=6! Se§ ^<S¥0]|AH x-l£im01 (Mi| *§§[b 3i "§2? fife ¥5 « 3 1 Oil SICK 

& 1J32J HI 3 2X|fe 2}g Hi:H¥^¥El ¥S¥°I xH E\M S4-, &m m^oMI o\£= 3i ^§25 6ffe fill 1 Eh 2 0|| IHXHS 33 
^M¥£ ¥1 ^S^IOII Sid. 

£ gjg£| 314 fiXlh SBS ^I¥fe *4£ xH£ll 514- ^011 §fi dsf 5§6lb 3^ ^§2^ §fh 2X1 1 mil 

3moi± mum jixhs ¥t ^:moii sick 

& ^§21 HI 5 2X|{= =£61 61sfe ^4=2| $6J^2j $61 iJSi S§5ffe 61^0101. 4^61 61^011 2* $61^2| **6i ¥s§ 0|g6h 

01 « ^^Sib « ^¥1 ?bl6H2, £&§ ^l¥b 3 « £*#¥0|| 2joH Si *f6^ Aifi gj^ 615? 6>3, $61 611 ^Hl¥fe $61 
61s2| ^HIH ^^ofh tf^¥I ?±b 5±§ ^§25 6^ fill 1011 3IXH9 2§ ¥t ^m?IO|| 

£ SJgSI HI 6 2X|h 4-61 ^4-21 $6!^}2| $61 Ajs§ £&Shb *16h£l 61s0|Bl. 4-61 61^011 CHmOl 2f $61^2] »6J ¥Si Olgoh 

oi ^ %6>m^ « m&^m =?b\o\n, aa§ ^i¥h ^ ^6i¥oii hjsh a* ^21 ds§ ^iig sm, $d 6!m ^Hi¥tr :>>exi 

¥01 ¥011 HloH J\mx\D[ ¥01S $6J dt°| ^HIM a^Slte if^¥i 2^ ^S2S §ib 2X1 2011 9IXH& S§ ¥§ ^SI?I01I 

ho. 

s Btssi hi 7 sxih, 4-^1 tisb m& ¥soii Bismol « 6imoioj, z^g Hi?i¥b $61 6m ^hi¥oiiah $6i ^s°i ^hi e 
=£6ig siimxi $6J 6js2j ^ hi oil Ai^oii m& ¥t 2} 21 ^aoii cie ?^xim ¥ois^, « m°\ ¥i zj- 

a hi:h xnais^ 3§ ^§°? exi 1 se^ 2 oil ^ixus aif^ ¥§ ^s^ioii sia. 

e S^gSl HI 8 2X|h, ^S¥b 4^61 61s Oil ^IsSFOl HI1 Sif^ ¥s^|0|| CHso^ i§m, HI1 ¥£ §S§ #^ohh 

HI1 ^s^l£f, 4-<y 6JS2r Hit ¥£ SMS °JEj£|tH0|| CUgfh XHUH^E ^6H2, XHbH^ 4=6J dm 21- XH«H^ H1 1 §21 g^6^ 

2JEie.|W¥2f, 4=61 IHHH^ H1 1 ?E §2, S XHUH^ 4=d 61 S Oil HI 2 &g^d ¥s^|0|| CHea^ ^si tysm, HI 2 ^ 

s §M21 HI 2 ¥£ §£§ ^^6^ HI 2 3&§ ^S.J\2}, HI 2 §S2f HI 2 ¥£ §S1 2J El £1^011 CHg& XHbH^S i§l2, XHdH^ Hi 2 « 
S §£2f ^Sg ¥£ §2§ #^6^ 2JEH£IH¥21, XH HH ^ HI2 §S£| 3§i ^^01 §2 6JSg S^5^ &§¥§ 

¥b|6^ 3i ^S2£ mfe 2X1 10j| D\JMB 2§ ^S¥^ ¥2 ^^^1011 9lO. 

^ HI 9 SXIfe SIS ^t¥b dsOil ^1^6^01 Hll &M¥d ¥S^I01I PlgShh 2S§ ^11 S6I2, Hll ^£ §S2f, HM HH^H 

£1 6JS0II H1 1 EH BH El ¥£ §21 0^6Fb HI1 2S§ ^^9121, ^<M £\$_2\ HM ^£ §21 el EH £! tH CHI CHS§_* XHbH^M flS»2. XHBH 
« 4-6J 6JS2> XHtJH^ HI1 ¥£ §21 g^ehb 2iEH£ltil¥21, 4^6! 6Js, XHtiH^ H1 1 ¥£ §2, ^ XH bH ^ 4=61 61^011 ^l^ofOl HI 2 Si?^ 
¥s^|0|| CUgShb ££h§ ^11 tSShi, HI 2 §2, HI 2 ¥£ §2, ^ HI 2 HH&H&I -dJ^Oil HI 2 EH dH El ^£ §21 #^S^ HI 2 251 
§ ^S^|21, HI 2 S22f HI 2 ¥£ §21 °J EH 2-1 bH Oil CHSSf IH«H^# SS^, XH bH ^ HI 2 ^-S §221 ^£ §21 #^6^ ^Sl 

2iElE|2¥21, XHUH^ HI 2 §22) SoUl, §2 g«8fh &§¥2f, XHbH s HI 2 §2, SI §^l H1 1 , HI 2 HH 

£HE| ¥£ §2 Oil ^1^8^01 ¥2 ^£ §21 g^8^ ¥£ §2 i^¥I ¥dl8^ 51 ^§2£ 2X1 201! 23 ¥ 

s ^s^ioii aa. 

^ STS2I HM 2X1011 diss, ^4,oj ^^m^o^^q ^aj^j §^ AJsM 2I¥^ ¥211 xH 5.1 eh ¥1 6!s2J ^6] 6isM 4=6i?PF ^ai 
6H1, ^ ^6J^2S¥E121 ^61 61 S OF a ^4-^ ^XI8 ¥S¥Oi|AH, 2j ^61 ^2S¥EH2| 4^61 ^IQICI §2 6! £2} $61 6Js2j ^HIS 
4S«5U, 4-61M m|&6UI Sffe *61^2^¥E12j 4-61 61^S Hl^mCN Hlxl 4-61M ©1^6^ §2 61s# ^711 @a. 

$61 6im°i mnm ^§8Pi ^shah^, xh^oh ^s¥oiiah 2^21 xnaoii 210H §2S oigo^oi 4=61 6is 

-S ^5812, 3 61s2f 3 61S2J ¥£ §2S 0^8^ £&§ ^ s xH£IS SelCf. 

EfS Oil, 21i?^ ¥m^¥01IAH 61 SOU CHSF01 21I¥^ ¥s^|21 e^El ¥SS1 xH£.|M ^8^3, $61^1 ¥S 61^2] ^ 

HIM ^^ehci. 

£Eff. $61 6is ^HI¥OilAH 2§ ?JM¥6! ¥Ssf¥01IAH ^§9 ¥1 61S2J ^HIS¥EH $61 61S2j ^Hl# 2| $61^2^¥EH $61 61sDhC| 

3 £13, 2}£ HIX¥OHAH. 4-61M SI&3HI Sffe $6!^2^¥Q21 $61 61^21 ^ HI Oil ^|s& 61^M 4-61 61SS¥EH HM8h3, 3 
61SM HI>1& 4-61 61 ^s¥OHAH 2&§ XH&I&2SM1 §2 61 4= 9iO. 

¥ ^ V S2| HI 2 2X1011 HI1 2 XI 21011 2&§ ^S¥01IAH HH EH El 61S2I ^£ §21 §^^2, ^gXI ¥01¥M ^XlStOI HH^HEI 61^2] 

§21 OlgSFOl, ¥5 6JS2J ^Hl, £b $61 6is2| ^ Hi Oil 0\o[0\ ^^x|2| ¥01M ty^HSAM 3§^£2J ^ JH-g 4= 2iD. 

¥ ^S2| HI3 2XI0II = ei^ HI^¥^¥EH ¥s¥21 xHEIM ^§ 514=, P^SMI &2^AM, 514-1 fe£UH 3§^'£21 m 

m. M&m &m 4- ?xo. 

¥ ^S2| HI 4 2X1011 ca = 3, Z}ah HI>1¥^¥E1 ¥s ¥s¥2| xH^ig 4:§ 51^, Si^ ?^SMI &2SAM, $61 61^21 ^HI2J §^E?^ feOh 
XI3. HI >l ¥011 AH 2| Z}^ HI>PI- i§5|2§ 301 3§^SE2J ^311 4- ^Cl. 

¥ ^S2| HI5 5Eb HI 6 2XI0II ttt = e. 4=61 6JSh ^4-21 $6i^2J $61 61S-1 5&o^ ^613 6JS0IO1. 4=61 6JS01I ZMolW ^ $61^21 
^61 ¥11 01 §6^01 « «16i8^ « ^6i¥^ ^ XI oh 3, 2S§ ^S¥)i ^ %6i¥ Oil 2|oH « ^I61e! ^2J d5i gj^ 61s^ 8^3, $61 61 S 
^Hl¥^l $6J 61^21 ^Hll e^6h5^ *161¥M ^f§2^MI, LH ZJgg. LH gEJ IIHr6 ^§ eoi ^§BP. 
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& S*g2| fll 7 fill Oil ca^S, 4£i 6!!^ ¥s0il 3|£3K>i « 61S0ICH, «l>i¥^ £<y t!S ^ XII ¥011 AH £<M £ls2] 

^xii sj^mxi &b £<y <ys°i ^moii ?i^th zjg £!son «*<y ¥i &^oii toe ¥oh# gam, ^ m& 

¥S #<sj JO £HEIK°SM1. Z!£ XO¥0l|A|2| Si^og BOI, 3§1J£2] lit £g 4 SIP. 

b SfgSJ HI8, HI 9 fiXIOII ^3, ¥£ §S, HHSHEJ <M^2| ^£ g^gf 4= SIP-. 

s gjgoii ccf^ei. as ¥s2j m soil &mm xomb «][go^ i 3 3321 w?\m ^xmn. 2n §§ ¥s>2j ^ s 

2f 2>S 331*21 xHdIS ^ Al Oil gjg 4- Sib ^sJ2| CH=»oj 2b 5101 ?}fe8tf| 





gaoii 




EH 3. ¥s3|2| M^£. 








£ 2b 


b g*S2| 


All tiAl 


§ EH Oil 


mm 


3311, AHI2 ^Ei|0|X|2J El a 


%|£|2| 


ME. 


£ 3b 


b g*S2| 


3911 fttAI 


■aoJ mi /MI 

s EH Oil 


m j — » 


EHM ^S2.D\2\ M^£. 








£ 4b 


b g*g£| 


SI 2 MAI 


^ EH Oil 


mm 


811. XHI2 ^9101X12) EH a 




xH£|2j M^£. 


£ 5b 


b &g2] 


HI 3 MM 


§ EH Oil 


mm 


3912 ^QI0|I|2| EHS 






M^£. 


£ 




HI3 41 A| 


g EH Oil 


mm 


EHS ^siJ\2\ M^£. 








£ 7b 


b g£g2| 


3313 ^A| 


S EH Oil 


MB 










£ 8b 


b Ht9S| 


3914 ^A| 


^ EH Oil 




3311. 3312 ^EilO|X|°i EH S 




*H£|2J 




£ 9b 


b ^ h S°J 


3315 WAI 


^ EH Oil 




3311. 3CHI2 ^EilOIZIHI as 




XH&I2J 





£ 10b gdi°] EH £ ¥s}|2| M^£. 
£ 11b g£H2| EiS ¥5 **S3|2| M^£. 
£ 12b g2H2| SCCC ¥s}|2j M^£. 
£ 13b 2| SCCC mzLJ\°\ M^£. 

AIAIOII 

<^gi ^aio^i mm mus\ mw> 

b § EH Oil AH b EH S ¥5U SCCC £b 33 ¥^°J ^Sb XH£| £gO|| S§5joj ^3|Sf 

^£ SSI #^6^1 OH b Oil, OI5i# SSoU 0|§6^ ^S°J 2^^^ 3DZI fe£IXI El^°1 HIX xHdIS lyahb 5101 ^^oHXIb 3011 

*t©»OI 01^012 soia. 

Z12HAH, 531 xlb ^4=21 EHM ¥§U SCCC ^21 M^2J xHEMM ^6H1, EH S ¥1U SCCC ^S°l gZI gUf^Ai 

^01 Alb -^S QIOI EH2J- ^£ §S§, Eif M^°l xH £1 Oil ^SA|3J «^SfOi ^Si S&°SM1. Hl>i^ EH S ¥SU SCCC SJ- 
^ ^Sl SAIOil 5^6MI thD. 

OISK £ 1 UUI £ 3m b ^ v S2j 3311 AIAI §EHS ^ All SI «9»P. 

£ 1b S^(XH^^) ?jM¥^(RSC) ¥S^I(10. 11)^ eiEHe.1 Uf(12)B g6H SiS ^x|9 Si 33 31^^ ¥S9|(Parallel Concatenated C 
onvolutional Codes(PCCC) : EiS ¥s^|)°J M£M UE>LHH 

&]E1£|tH(12)b EJ^ QIOIEH S X# XHbH^S^, ej^ QIOIEH ^ X2f Q^OIffl ±MJ\ OB QIOIEH ^ XIS ^&P. 

^ QIOIQ a XOil CH6^0i RSC ¥m^l(10)0H HI oH A1^5J *2| QIOIEH ^(HH£HEI GIOIEHm Y1S 8f2, C! Ef 5J tH (12)011 £|6H 

IHUH^S QIOIEH a XI2I ¥s^l(11)0il S| & IH^^ Si^i 4IAI& *2| QIOIEH s( EH EH El QIOIEH)^ Y2^ »Q. 

^. QIOIEH XOil HI6H 3311 HHEHEI ¥S H\m Y12f XHI2 HHEHEI ¥1 31^ Y2^ ^^£|D1, ¥S^IH| (X, Y1. Y2)» §i 



3^112. ££!Oil SiOiAH QIOIEH § X. 3311 ¥1 31^ Y1. ^ XHI2 ¥t ^1^ Y2M SM/^M ^^^1 P/SS SSiOi, ^^.^1(13)011 £|SH ^®<e 
a *^6K« ¥5 311 a (X*. Y1 ', Y2')^AH ^SCf. 

£ 2b ^42] ^<M^o^« a oj ^ai ai^oi 4=^1 ^£ r(t)°J EHS ^S^|2J ^|b^ UEIUi3 Si3, ^§2| ©2|^ 3S2J AfgX^h 

^m^s ¥^ stt as s^m3 sib s^oii choh ueiu^ 910. £ 2011 ah b -^^ xh&|2| 1 b^m 1 ^qioui^ah xHdia^b gsi 3311 

^EilOIAI ST1 , XHI2 ^EHIOIXI ST20HI 2J^ *}m xHBI^ UEILH3 2iP. SE&. ^ A|§»0IP §iJ ^?^2J xH^im SIS zHEISFb 
OPI OHbOII 12] A^gXfOil CHei EHS ¥S ^S^IOII Qlg^Ot Olohdl gg&CK 

£ 2011 £A|§f bh2f ^01 ^B2J EH S xHBIS gg^b 3311 ^QIOIXI ST1B 3 ^^¥(15), EH S ¥S2j ^sU|(16), EHS ¥S2| XH¥S¥(17 
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^ e*#¥(15)fe 2J^S 4^ 3||^(X\ Y1\ Y2')e 2*2*2] OISSK* « 0! ffH, 2|2f2| ^mOil^ &32I HDI01I 

hjsh e>£ gsoi y^p. e* 4^ <y§ 3iig(x. yi, Y2)i= *\mmm espi s/p(£ 3 ssh aw castas ehm ¥s°i s*s:wi 

¥s2i «:?|(16)<HI/Hfe SI 31 21 xHE1# gJ&P. 01 XHEIfer gai^l EIS ¥S2J xHE|£} gQJStOi £ 30|| EAle! 

£M ^£6101 ^sna. 

EHS ¥S2J ^S^l(16)^ 9e§ C|3CH(20, 23), 2JEHEI tH(21 . 22), -^Sig °JEHE|bH(24), Si B§¥{25)S ?H^f ^gSICH 2iP. 

2S§ P3CH{20. 23) ^ 25§ £J^g S?&§ 2e§ ^s¥0|IZ. 01IS §2 MAP ^S, SOVA(Soft Output Viterbi Algori 

thm) ^0 gsfe ^m?IS, 0I2 ^EilOIXI CHI AH °J ¥£ §M1 OlgSlOl *i£|o^. ^£ §31 DIE ^5 ^HfSf 3 ^£ 

§s§ esjeo. 

eJEH£|tH(21, 22)^ ¥S^I^0IIAH MB$\^ 21E\ ElbH(12)2f eS!& »8}fe 52?, mU2j 21EHEItH¥SAH CHin £=2| °!EHE{tHM S§ 

eiEHEIt*1(24){= ei EH B| bH CHI 2|SH XHdH^£! Ql 01 EH 3EH2J QIOIEH ^S ^SPI ^S! XHHH^ ^82S, #31 °!EHaibK21. 2 

2) S§6H£ aCf. B, °JEHeiW(21. 22) II SMS^OI 01 §6^ 3^011^ gi» QI0IEH2I ^B°SAH2j EAfSUI 

a.^ixi eoi usshsp. 

t^S. e§¥(25)^ Oil EH §§ ^2j QIOIEHS z*48t?l ?l& 4^92£, 1\® £mS¥EH ¥£S §S0,1i OH ^ 6m°l 

est s&p. 

#31 ?S0|| 2j§> 2§ ¥sl(EH£ ^31(16)^ 4*6! £!S 3||H(X. YI. Y2)3I dm2| ES12| xHEICHI 2|6H ^oH£! ^£ 

§S E5|- SJ^SP. 01 6!s 3I^(X, Y 1 ) JLf ^£ §2 E^f- £|CH PSH(20)OII EJ ^ £i EN , £l^2| 3S§ 2e^2J Oil EH § 

§ xheim s©ck oi oil ms* ( s^i ai¥<^ *m:ji(io)(e doiiah°i ¥s>^oii cHse- chieh §§ xHEie seta. 3 ^hf^ah ^ 

timji ahss ^£ §a Eie *$&&a. 

£ 1011 SEAI& y^2f HOI 5^ ^M^d «3I(11)0I1 Him SOii EH El LH (1 2)011 H|6H QIOIEH 21 XHbH^# ^A|8^| IH^Oil. 

QIOIEH X2I §S Eia CHSo^ £JEHEIbH(22, 21 ) CHI HJ8H CHI 01 EH 2J XHdH^# 88K)| AH^e QIOIEH ^ X1, E1'M ^^tlQ. 3 El J}, 
OI ¥£ SSI 0|go^ XHxK ^l^(X1, Y2)g §S E1'£f £1,^10] El 3 EH (23)^ AH CHI EH §§ XHE|g S^P. 

01 CHI COEK 55] ¥S^I(11)CHIAH°1 ¥^S}CHI LHgt^ CHI EH §§ xHEIM Sot3, 3 ^UfSAH ^£ ^3 LX2f 3 ^£ § 

a E2S ztaeo. 

2&§ El 3 EH (23) CHI QIOIEH ^ X1, E1'^ 2] EH El tH (22, 21)CHI °J5H IHdH^SJCH 91D\ OH ^ Oil, ^£ §S E2fe -^21 § °JEHEIbH(24a)0|| 

£J6H QIOIEH HI XHHH^e S5K)| ^£ §H E2'M ^^^E|. 0| ^£ §S E2'^ IttX[ OB ^QIO|X|°] El 3 EH (20)? i§lb 2S§ 2i 

^ Oil EH 33 xHE|£] §M E(E2')SAH Olg^a. 

SE§[, eiEHEIb1(24a)?¥EH m^B ms\ t^S. ^ XL'fe &§¥(25)CHIAH ^£ AHM3CH CHI EH ^°| 

QIOIEH X2S SO. 

SE». £ 2CHI EAie aoi XHI1 ^Q|0|X|01IAH ^g£Jffl, IHI2 ^Q|0|X|°J *»|(16)0II ^J^£lfe XHI2, M3 A^gXf EHSHJ ^£ §21 E2'b, E 
2'cS UE>ya. S£© ( XHI2 ^ai OIXISI ^ ^S^K16)?¥EH ^#£13, £AI8UI HI3 ^Ql 01 II HI ^ ^^^1(16)011 ^'^£1^ ^£ §a§ ^ 
a* E, Eb, Ec? UEItm. 

feOI 1SI2I ^Jlf?AH ^CH£i QIOIEH ^ X2(£ 3)^ £ 2011 £A|§1 b|2| ^01 ££1 ^IHI till * v &oPI ^H 6H &J3EH(EHS ¥s3|: 1 

7)011 ej^£jCH XHx^ EHS ¥msmoi, SE& XH ^^¥(18)011 AH XHXK ¥SCHI H|SH ^^301. ^SSI ^XHI RX10I ^^€Ef. MSXK 
2, 3)21 ^XHI RX2, RX3°? UPU32 2iP. 

P^ ^IXI^o?¥EH $^J£]^ E|g MSX^¥E|2| ^XHI ^Jsfi ^go[J\ ?| SHAH, fe^l « ^^¥(15)?¥EH XH^^¥(1 8)WXI# ^ Mgxmi- 
0 3^ SIS g £16*01 XHI1 ^QIOIXI ST)m 

XHI2 ^aiOIXI ST2i= XHI1 ^QIOIXI ST12J &b XHE|^ ai S r (t)# XI 2 si?(Delay: 14)M gSH XHI1 ^QIOIXICHI CH8t(X ^§ A|^2| 

XI2 xHEI^F lySHSP. XHI2 ^QIOIXI ST2^ XII1 ^QIOIXI ST12J 21 Oil « ^^¥(15) 2t0|| 4^^ <MS2J QIOIEH ^ X'S¥EH Eiej(XHI2, 
XHI3 AtSXt)S| ^XHI tim. RXm S^m^ ^^¥(26)^* ^xl^a. EEeb, XHI1 ^QlOIXi ST 1 0il AH ^ ^^8^ E>oj2J ^XHI dm RXfe HISOPI [Ql 

son D\nm tmmo. 

XHI2 ^BIOIXI ST2CHIAH^, ^^¥(26)CHIAH ^d t!S r(t)?¥EH 0!£! r^QIOIXI ST1S¥EH2J 0^{X1I2, XHI 3 MBVt) mii] <y s(RX2+RX3)S 

£^2J IMUmn, AHSS 4=d ^l^(2J^ QIOIEH m X2'. XHM Y1\ XHI2 ¥li Y2')g £E&. ^^2] XHF 3H = 

^XHj dsCHl CUmOl S£!S21 3|| B! S ^2J g§§ EH 61 01 ^^2J ^XHI(RX2+RX3)M. ^d a]s?¥EH aIsHJ CH 

^=21 6Js?AH »B|»2S*i. Z.^ ^^2] XHI>ie S^SMI Sgh ^ 2iC|. 

3EI3, ^51 4=^ 511 a (X2 1 . YI'. Y2')0I ^ ^}|(15)CHI 2|oH ^ Sf^SJCH EHS ^£31(16)011 HJ^^Q. 01 OH, XH1 1 ^aiOIXI ST1CHIAH 
XHI1 MSXfSI Sfi E2'S 21 ¥ §2? AH 0IS5hP. 

EH S ^S5|(16) OI^2j XHEI^ &D\ XH1 1 ^QIOIXI ST1^ ^XHI tlS RX1 2 # 2tg8}?| xHE|(17. 18)^ S^P. 
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XII 2 ^ Ell 01 XI ST22I Q\&JtX\2\ ^S. QIOIEH gJ ^Xll £}5L xHEIg E1S ¥SH| "l^ ^sH| 2g££ ^4* ±EI10| XI Oil AH 

^6101 g£°SMl. 2J£ £^Hj M^2\, §§ ¥S^AH°J ¥sH| 2!9§} ^g^SMl =A|CHI ^o\^ 301 2I^SHSP. ^. S 

^A| gEHHI PS ¥S ^S3|0|| m = 2KsJ5*2» ^XHI 61^ RXg ^£5\J1 4=£1 6!1S¥E] ^ HI Site 31 *2xlel 3E ^§25 6f2 ( §eH 
21 EHS ^S^IOii dlSK* Xl*||2| *|S£te g^lSIXI 32(3, g> k sel £31 ^HSHAH emstOI £4*M il|EI£ ^§>P). £^ El 

S ^S2j ge§25 Xl^mS, geHHJ AHS^^H] gEJ ^EilOIXI Zf£ gHsSm Qr^lXlOIH^, Z^B^ Z!£ £ 

g2| Xdl 3H ^ £# §§ ¥s^AHH| EHS ¥sH| =S§ ^Al CHI 1}^6W\ §1 3 01 P. 

(3912 ^A| gEH) 

pschi, £ 4g s-saioi e wssi xii2 *jai gene ^ Aii si aaea ss, &j\ *jai § ehsi- ssj ¥^011^ ?i§ soiah ^s§ gate* 
p. 

&J\ M\ UM ^ EH CHI AH ^ , 2f ^QIOIXI ST2J «}| (1 6) Oil AH 2J EHS XHEIb ^EIIOIXIPP 1S1 t^SHX^ ^&2| ^QIOIXI STS xHEPI g 

^^ib 3oisuiei, ^xii ^if rx# anon qioiehhi ^xhi ^^°i ss^i- youa/d. ssia £#m e^ui^ :n 

^£01 SIP. 3aiAH, ¥ £A| gEHOIIAH^ 2f ^ Ell 01 XI CHI AH 2j EHS xHEIS ^ sj^ n|£aH X 1Z\ ^koMI 6HZ, QIOIPHJ £# 

« ^jii ^xhi koife 3oip. 

£ 4^ S ^A| § EH 01! AH HI XHEI ¥£H UEILHte M^=£0|P. £ 2011 £AI&[ XI1 1 ^A| ijEH°l ¥£I!}H| &?lte XH1 1 ^EIIOIXI ST1H| ^XHI <Ms R 
XM ^&o\J\ 2011. ^£31(16)011*1 EHS ¥s2| ^ gstte ¥MOIP. ^XH^Jo^b 2J EH El bH (24) (£ 3) HI ^£ §fi E2 

'M XJ1 1 ^QIOIXI ST1H| °J<* ^£ g£ E^AH «}^o^ EiS xH£IM gS^, QIOIPHJ ^^l » ^Oll ^Hl ^1 RXg ^^SIH, 

?II^6HAH XU2 ^9101X1 ST20IIAHHI Zi^ I-JITi xH£l# 

mm, ^ ^EIIOIXI ST Oil AH Hi 92 ¥SH| xH£|HJ S2IS ^§1 4- Sl^ffl, Oil S §S XiM ^EIIOIXI ST 1 Oil AH ^ 6Z>HH| sn, j||2 

^ Ell 01 II ST2 01*^ UHH| ?5£| ^ 0 | ¥541 £3 §15= 301 ?l^mCI. 

01^21 JHdIOII H|6H mil RXn^ KM. ^m. QIOIEH X2(£ 3)H| 2.^J\ ^CHXIffl, mi\ i!§ RXnHJ »^2| §^£^| ^OIXIH 

Hl^g Sil^o^ sh W - o,p. 

(HI3 4JAI SEH) 

EieCHI, £ 5, £ S^olW S ifg£| XHI3 ^A| §EHM ^A||5| ^SShP. iff. ^31 ^A| gEH£f SiJ ^P^OII^ =^ ¥Si AH ^Si 

£ 5^ S ^A| gEHHI §X| UPLH^ M^£^, feO| ^A| gEHHj =?£3\21 ^gg, ^s^l(16b)^^ HH EH El QIOIEH Y1, Y2 ¥^ 

HI ^£ LY1 , LY2£ ^^SMI 5^ 3HI(£ 6), EH 3. ¥s^|(Encoder: 17) ^Oll ^l^xl ^(Weighting: 27) m MX\® §0|| SICKS 5). 

^I^xl ¥01^(27)^ EHS ¥S^I(17) ^Oll ^m^l(16b)0IIAHH| EHS ¥SHJ HfSCHIAH ^CHXI^ ^£ §S LLR(£ 6)0 0|g5K>j ^XHI <M^ 
H| §^£M ^§312, ^Xil £}§LQ\\ J\mi\ ¥01 xHEIS tySf^ 4-BOIffl, 3 ?^xl ¥W¥(27)0I! HjoH imX\J\ ¥019 0||£H §§ °H| 0110] EH 
X2M IH^^¥(18)01I H|oH Sf^SIOI J\BXD\ ¥01B ^XHI til URXM 4B«ea. 

&OI ^A| ^EH2f DI£P>X|^ XIII ^EIIOIXI ST10IIAH 2f AJS»DH^2| ^l^xP^ ¥019 ^XHI £Js URX1 —URX30II CHS^OI DM 

^EIIOIXI, ^ XHI2 ^EIIOIXI ST2°| 2* AlgXIO^PHl ^^¥(26)011 AH . OB AlgX^HJ 5^x1^ ¥019 ^XHI tim. URXHJ fi^S ^XHio^ q?^£^ 
812 SIP. 

feOI ^S9|(16b)2| ¥^^, £ 60II £A|& «0| OH 3 El QIOIEH Y1. Y2 ¥^H| ^££ ^^ol^l 5PI 9I8N, #31 ^S^|(16)H| 2] 
Oil ^£ §5 %^¥(28)m ^XISHI SiP. ¥£ §5 &^¥(28)CHI^ P 3d (20)CHIAH ^oHXI^ ¥£ 3|£! AH EH El ^JM LY1 , 

§ P 3 P (23) Oil AH ^oHXI^ ^£ §31 ^15! EH EH El LY2, <M 21 EH El bH (24b) ^¥P #^9 ^£ §S§ ^F5J DO! HJ^ 

£ID1. 3 EH EH El ^MH| ^£ §Sf S&SK)j ¥S ?1I^°J ¥£ SMSAH 3|gx| ¥01¥(27)(£ 5)^ #^^P. 

EHEHP Y1. Y2(£ 6)°j ¥£^ &OI §3 ^££f DhS^XIS 6(SS 61 fi u k M EHEHP 6I#^ &P)0II 216H ^oHSP. 

^IgxPI ¥019 ^XH <M^^ 6DI 4=^^ 9^ ^CH£!P. 



g 

/ fc = tanh(L(z)) • 6(si&i{z) t x') 

01^1 CHI. u k S x|^9P. 8(a. b)fe a=b^ CH2I 101 £12, 3 0|£Jb 001 Slfe S^OIP. x'-b XH¥SfifM tmoi ^CH2 ^JM# H|D|^ 

P. sign(x)b xJ[ MEH^^ ttH 1, POIP^SJ ttH -101 £lb §^4=0IP. XK¥S^S Sel ¥£ §3 LLRS¥EH ¥§H2 ^MH| ¥s^f 

SJxiaiE ¥£ §2 LLRH] tanhH] &m 612. 3gXI StS S¥0||fe 02S ^P. 

S ^Al ^ EH Oil AH H| 2^1 ^^1 £ 7011 £A|E[P. PS ¥tb ¥^ ^01 3. ^01 10000IP. ^SH| $}4^fe 18^ =hP. 

g §£ 05, £^ 8PSK(Binary Phase Shift Keying)OIH, mttM^ 4. SJ^h ¥tfe (2 18 -1)21 ^^|H| M3\\nm HaiS ^ 01 CHI D\^o\ 

01 i41 bH gdP(truncate). S£>^ ^EH^OIQI 2.^^21 4=^ ^£^ ^P. 

£ 7011 AH b. 2^011 SICHAH A|§X| 4^^h 1 ~52i 3¥2| b|JS^ 30IP. A!gX^2| S¥Oilb 2i^OI gi^ #EHS. 01^^121 

£S mO. 01011 QI8I-0I. AlgXI 4^M ^EIS ZI^OI ^3131 OH SOU ^^H| ms}J[ ^ZJP. 3SQI. ^ ^A| ^ EH Oil UPt« d!2l 2_Vfl X1M(I 
C: Interference Cancel) 31^01 91^ B^m I^SIS g ^£H| ^H^0| £££lb SS^JSiP. 
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01^ U\9\ 1*01, 4^61 dS2J o|°^ £^0i) CH& Z}gHJ mgoil Gtt£fAH. Oil £H X2(£ 6)011 ¥£ Sfif 0IS3101 ?^XlM 

¥Oimoi ais£j ^hi-i 4=<y ^is^¥EH ^^6i^(z}^ gg§ fli^a^) x^^\m ¥t moh cuatoi se^ sjgs get 

n, oi5is oi xi on ^jh s.^ xH£i sfoi xHdi# hs^shj mm m^m ^ 21a. 

(3314 gEH) 

cmoil. £ 8011 £AIS[ ^ *JA| iiEUHJ §x| =?&m UEIU^r S£8t01 £ ^SSI HI 4 *JA| SEUM & All SI gg»U. SEeK *JA| 

masi §^ ?^oii^ sii ?ti goun ^si 

AM UUI XH3 ^Al §EHH] 2* ^EilOIXIOIIAH^ *te*S £Js r(t)^h 4^§JDJ SM, SBH| ^E||0|X|0||AH AlgXIDia ^6i8 ^ 

XII RXM ^Hlo^fe 20|2ia. g £JA| SEUOIIAH^. HI1 AE1I0IXI ST 10ll AH 4^ tim D\\m rt(X\ Y1\ Y2')§ 2* 51g HI 2 ^EilOIXI S 
T2 0|~0l|H| gji* AltS 8^ £0ID. 

CD^AH, HI 2 ^EilOIXI 0| °0ilAH^ £>0| « ^¥(15)S 3*3. 5iXI StD. SESh HI 2 ^EJIOIX! ST2 OI^HJ HJ<* OI-LPI [fflS 
Oil, 2* ^ Ell 0| XI Oil AH ^££1 = ^SHJ ^Hl i^fi^ 24 J I OH ^ CHI Hm^¥(18)(£ 2)S 91X\ ®Q. 

W&M, HI 2 ^EllOIXI ST 2 OI9SI ^¥(26)011 AHb 2j 4*6J 2lfl(X, Y1. Y2)^¥EH, «^£|X| S» v g E)°JH| 001 &tfS 

a. oi s¥°i ^moii^ ^ ?s z*2i &&x\ (e, , m ^skhchsxi ¥oo ati&o. easiest. m A.g^Hi 4^21 

3¥0i|fe HI 2 AtSHSI ^Hl URX20II CHttOI &TS #3X1(9,. 2 )S ££}6H1. HI 3 AtS»3 ^Hl t!s URX30II CH8tO| # s #3X1(6, 3 ) 

m ^ttmw « 4^ ?ti^ x^¥eh 2^*10. 

^, ^¥(26) Oil AH B| Hl»^ ^leiOlU ^feh ^ 2 soj ^ sy^ «^ yoj Ah^ A^Qji mm J[mx{ >= L(nm gs^ ( £& « 

01 SI ^£ SMOil Bismol J[^X\2\ ¥CHS ^A|6^ « ~2] xH£imP. 

oiaie spoils A^isf djs^his mm. mn\m &m ^ 9ia. 

(B5 ^A| §EH) 

asoii, £ m mzmw s his ^ai §eh« ^ahisi ^s&a. £9bs *ui §eh°i sxi ueilh^ mm^o\Ji, £ti^o\ §a 

^1^^ ^4^21 5!iH5fe »^ ¥51 OlgShOj gEI 3E 2^8^ 3^21 sj^ UEfLO SIQ. &^l ^A| §EH£i §iJ ^^011^ § 

HI 3 *JA| §EH°J ^^1 ¥^^ ^ ^Al § EH Oil AH ^ ^4=^1 ^JUmfe OlgEi gEJ 3E S^Oll CHSSPI ^ISHAH, « m 

<^¥(15)S ^xl^Hf ^Wl m^9] ~ ^^- (15 ) o^qii x| ^ SJ^{29)M ^xlSUl, if « ^^¥(15)21 6^*011 Rake ISSfe MRC 

sj^oom flasa. 

5E&, §^ ^ Ell 01 aI Oil AH HI 2| ^Hl ^JM)g tf^6^ ^^^¥(31)S X|2»2 P HI 2 ^EIIOUI 0I6I-SI ^ « ^^¥(15)011 2011 ^^^¥(3 

1)01! AH 3H*S ^Hl RXM ^^6^ ^6i¥(26)M 

^jm^ e<ysoiiAH as xi 2 e ^oi- m^zi am:i u^sch ^^^ioiiah 4=<y^a. ^iins^ ¥t§ oigm^ ^ei s^oiiah 

b XI^A^f Si^ £JSL AhOIOIIAHfe Zl^e 35lxlXlfe Xl^xPf 6Js A^ 01 Oil AH ^ ^^0| SO. 

HI1 ^EIIOIII STIOIIAH^ ¥S MS PS S^(CDMA) Al^gOHAH ^^Ife Z} tJSi « ^6_0|(1 5)011 AH ^2|S| ¥ 

5^ ^ Sf6i6K)j Rake Q&m EHS ¥sHJ XHei(^SI)M l^gia. ^23 §S ^|gg JUXl, EHS ¥I?l (Encoder: 17)^ EH ¥ 

tasl2, £*1 HI 3 ^A| ^EH£| D^^UIS ^^x| ¥^¥(27)0HAH ^£ §S LLR(£ 6)g Olgo^Ol ^^xl ¥01M 0|5ie 

H1^^¥(18)0IIAH AUXh «r^8h0| 3H*3|(31)0.|/H ^61 ^Hl RXg ^^&C|. 

HI 2 ^EIIOIXI ST20IIAHfe ^aj aj^OII CUSfOI ^m°l ^Hl RXs XI 2^21 EIOI^OIIAH ^^¥(26) Oil AH ^o^Ml. &*»Wt ^mmH, 
^ ^¥(15)011 AH « ^<^S S&O. SEei DI-S^l-JIS, ^^Ehg HI>1^^SAM XlSHm ^§612, ™ ^6i¥(15)0l|AH « ^<^# S&O. 3£l 
2, 0I5 « Sf^Si 4^ 6JS# MRC £lS(30)0l]AH ilCHdl m&olO\ 2|^S| «^0II UlgShfe i!S ^^£| ^gf ft 4- 0|SK &OI HI 

3 ^A| §EH°I 3^2f D[-fi3HIS StS| ^E||0|X|°! ^£ §M E2^M 0!§6|-01 ^SJ|(16) 0I^°| xHaig 0^6101 gfiCf. 

S&. ^A| g EH Oil AH ^ EHS ¥11 0|§gf S¥0||aH°| ^g°l HIX£[ §§ ¥s°| mmm ^gmSXIBt, 2g SM¥^ ¥ 
msCCOm OlSth S¥0||£ DFS.OJ-XISI mj$m &m ^ 9XQ. SCCCHI ¥S0]|AH£r 2J¥m Elfe ¥1^1(10)21 LH¥s 

¥5^PI 3^ 55| ¥S^I(11)S eiEH£ltH(12)g §6H 311^°^ 0|g3^| SDj, SE^ 3 « HJ- § Oil AH ^ EHffi ^s¥01IAH EHS ¥ 

shi mm.® u\&jix\^ 2&§ y^aioi tya^i sa. ma/d. ehs ¥S «3|(16. i6b)oii sccchj mmm sis&ssmi, 401 

» filAI gEH2} D^OhXI^ 2}d ^^HJ Xll»£f 2^ §§ ¥S^AHHJ SCCC ^11 ZtBff =A|0|| fHgFb 5101 ^oR^CL 

oi^ b^2f ^oi, g ^@oii rxf^a. ehs ¥shj bsoii xii^s^ <&ttm ¥^^^ SMi> xhsi^hj e^^M ^xiism, 2^ 

§§ ¥SHJ AH£l2f e>d HI»HJ xH£IM eAICHI mm 4= ^^H| CH^^oi 5H Aj^ ^oi ^^SMI SCI. 

oi^m ^01 e ^soii mm 2s ai^ ¥s ^s^i^ axm s^joiiahhj h^, nmm°\ mtim ly^twi ms= ^s^imah ^ssi-di, 
01 u axis ^ai s^hi edoiiAHHj 2^ §§ 4-boii oigsi^ ai 5!i^8^a. 

(57) S¥HJ 

1. 

31^(5 ¥lsl aHBIM ^Slfe HI1 Slf^ ¥^I2[ HI 2 ^^Oll ?|SotOj HJ^ QIOIEHHJ XHbH^ golb oiy 

zmm mm %m se^ ^ims s^m 2§ sgf^ ¥s^ioii hjsh, §a dii ¥Ssi xnai^ ^mm ^m.s\ ^<m aj^^ 4,^5^ 

4-<y sxihi ai^ ¥§ mm.D\o\\ ^ohah. 
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2H§ mm. xH £| Oil AH £J£8 ^5§ ^£ §£§ OlgofOI ^<m d§§ ^S5Q, SH& ds2f oHS ^3L <Js2| ^s§ ^SE §fi 
M ^^6^ xHdlS ISS^ £B§ ^s¥2h 

^S^OUH s S ^jsOjl CUm 01 #31 2S ^SLD\2\ m^m xHdlM Sofll, ^9 ¥1SI ajs°J 

AH1S *]ig S ^ ¥Ssf¥2}, 

^O! ¥m^¥0ltAH ^ah @ ¥2£[ ^"S2J ^UIS¥E| ^aj aj^oj mH\M <£gol±= £ai ^1 

e ^uisi ^s^e ^xism, 

¥EH »|3i8fe Z}ah fll^^M ^HIoFffl, 

feoi xn^ ¥ ^ ¥EI g^sfe 4=6j timm s»§ ^s^oiiA-i ens AHamoi §a aj S § *tsfb f§2s a^ ai¥ 

S?» 2. 

?i2i xneis goth 731 1 &wm& ¥s^i2i *ii2 ^sjim, ^sioii jisskw aioiasi jumm ssfs m&±= °ie\ 

B-ltHM §6H Si SEfe: ¥221011 2J6H, §S 6Jsg ^M^d ¥lsl XHBI^ HH2H&I AJSS ^2 ¥m*f aj^°J £ 

d 6Js# ^Aj 5 ^ §X|2| ¥5 ^m^lOil SiOUH. 

SSjoj g H § ^i xiSI Oil AH ^AHg sgg o £ § ai oiga^ ^28W, 5HS Ajs, 6HS- AJsHJ ^Ig ^£ §M, 

S AJ12} HH&iEl At^oj « s 51| « ^£ g^g #^5fb Sag XH£IM tmb ^s¥2f. 

fe^l ^S^OIIAH e§§} #31 §S aj S oh Q|8K)1 2§ ^§¥£1 ¥S:i£l §^§! 3M¥Aj xH £13 SoU, £6J9 aj 

12] mi\m &go\i= SS^Aj ¥t£l¥2f, 

£PI 2§ SlM^Aj VmslVOIIAH ^ah S ^Aj^ ¥1S| aj^oj ^fl^^Ei ^aj aj^oj Ajj>g 3M = ^aj aji si-||«2h 

£HI ¥S Jig ^£ §e§ OlSShOl feOI ¥Isl ^Hl, £^ A^j ^aj Aj^oj sjhoii pj^Oj ?^xl°l ¥01M D\mt\ ¥CH¥ 

s ^biei ¥S¥§ m^m^ MX\ttH, 

^F^Xl "01 "0|| AH ?SH2, 4^^Jg °J^6UI &b ^d^oj ^aj aji°J ^ HI Oil ^|^6h0i =?t>W& Z}^ Ajgg Ah^| ^ai aji^^eH XHI >H SI: 

^ zi^ ahix¥€ ^dimoi. 

Z}ah XilX¥^¥Ei e^S^ 4^6J Ajig 2S§ ^^¥0ilAH xidlo^OI §S aj^M 3!s ^S2£ Shfe 

Aj ¥1 ^S5|. 

3. 

JIMS MI2S0II aiCHAH, 

feoi ^ah »i»¥^¥&i ¥s¥2j xne-ig ^14, mfe ¥§ 

4. 

Ill IS XII2S01I Si OH AH, 

^s¥b xnas geh ^oii §e e§g^ si ^S2? ^M^d «i ^ 

5. 

33I3SOII SiOUH. 

Ah^i ^s¥b ae§ msL xHdis #14^ y^atoi ^oii ^01 §s ajs^ hssi^ 5ia ^§2? stb 2s ai^ ¥i ^ 

S^S 6. 

391 19011 SiCHAH. 

4=aj Ajs^r ^4^°j ^aj^si ^aj Aj^g s^ai^ ajsoih, 
>^aj Ajsoii a\o[o\ ^ ^Aj^oj ¥i§ oigsfoi « ^ajs^ « m&^m =?u\8m, 
&j\ ^i¥b 6Hg ^ ^Ai^oii oj§f| « si aj si- ©oj Ajie gj^ Aj^s am, 

£M $AJ Ajl ^AJ AJS°| ^fllS ^Ajaffe ^AJ^g ?h±= SgOg §^ ¥S ^1. 

S=?S 7. 
HI2S0II x^CHAH. 

4^AJ AJl^ S^OJ ^AJ^OJ ^AJ AJ1M S&6tfe AjSOIH, 
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&3I t!i ^Xil¥*= £PI ^sXl ¥01 ¥011 2JSH ^sXPI- ¥0j3 £<M <Us°J £?HI9 ^^br 51 ^S2g 6^ 2g ?jM 

g=?m 8. 

WHS £br HI2S0II 9i0\M, 

&J\ 4^ £Jsb ¥s0]| ?l^6^0i ^ £!s0iH, 

£31 Ht:H¥b &3I £d ^HI¥0UH ^Hl §, 3Jb ££J <m^2| ^HIOH <MsO|| 

¥s #°i fe^oii cue ^gxisi ¥ois ana, ^pi « *^ ¥S c+o,^ ^ hi:h sidis^ 5# ^§°s sn= 2s ¥i 

9. 

BI1S0II 2i0UH, 

mji ge§ ^S¥b 4^ £]S0|| }| 2=6*01 HM Si^^ ¥s^lOII CHSSFfe ^ti 81812, XH1 1 §S-I g^Sfb XH1 1 

}|2h 

A^i 4,ai ajs^ HM SSI £PI £!EHEIfcHOH XHbH^g USUI, XHdH = 4*6! £"^£1 XHbHs HM ?E §S1 MSfe £!EHEIW¥ 

a. 

4^d XHbK^ HM ?£ §e, SI HfdH^ 4^ 61^011 ?|2SK)1 HI 2 ¥s^|0il CHgahb: =2i goUQ, HI 2 §S2f HI 2 

^e hi 2 m^m, 

^Pl HI 2 §£21- HI 2 ^E §£M fe^l eJEiB.! tHCHI Q|§e» XHUH^g JHHH = HI 2 3^21 ^E #^8*br ^ 

§j 2JEHE|M¥2h 

XHdHg HI 2 ^2 g6^, £P| §S ^51 e^6H= &§¥M ^b|6hb >}g s S og §> fe 3S ¥1 

S^S 10. 

Ill 2S Oil Si AH, 

4^ £JsOH Bismol HM 21^^ ¥S3|0|| CHgmb 3B§ ^ii HM ¥E §^21, HM HH 2H El tl^OW Be 

HM mei ¥£ §a§ i^aib hm 2e§ ^s:H2h 

a^i 4,Ai Aig^ hm §se fe^i eiasitHoii amm iwmmm mmn. mm ^±1 ^msf xhhh^ hm ¥£ §a§ i^aib ejEiEi^¥ 

21, 

i!S, JWmm HM ^£ §S, ^ IHHH^ 4^61 6is0|| ^IsofOI HI 2 ¥S^I0il CH^S^ ^11 l!ioHQ, HI 2 §M, HI 2 

^£ §S, ^ HI 2 HHSdEI £JSCHI HI 2 HH£iE| ^£ §M§ #^Sfb HI 2 2S§ 

£>0| HI 2 §S2| HI 2 ¥£ §Sf fe^l 2J EH £1 bH CHI Q\mm XHHH^M ^o^, XHbH^ HI 2 ^E #^6fb ^ 

?! °JE1EI^¥2f. 

mwm Hi 2 &§i ssm, ^^i §s ^jss s^s^ &§¥2i, 

feoi mum hi 2 §s, §y &3i hm, H12 hhsh eh ¥£ saoii j\^n\o\ m\ ¥s §a§ ^£ §a mg^w ^uim^ 



EIS ¥1LI SCCC°J «^ ^fb xHEl £^011 SS^eJ ^319} ?£ §£§ g^S^°S, 0I5M ^S6MI OlgS^ ^s£J 
□ CtZI It El II 21 ^HJ XHI3H El It isfb 501 ^^6MI SCI. lU-EJ-AH , gm. 2}&m X»lx|b ^4^^ EH^ ¥SU SCCC xHEl 

M i6|2, EHS ¥SU SCCC^J ^S2| gZI ^^AH SCHAlb Q|0|EH2f ^£ §SI CHS M^°J xHEIOil gig At ^ AH 

01 ^11 |H^CH. 



□ HE 
£1 



^eiCH 
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